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LTTKT^i?WRe#-40~l 5 0 nmf*^l«^tS^< ^*>- 

#^Wfc||«>JS3rSsJ*:frte&8Ft^ R^« H H B 14'f^t)^ i b^ t )> Tragic** LTTbB 
TJ&I***l*R e**l 0 nmJBIT, R t h**6 0-2 5 0 nmt*SI2<Dm^i 

R e= (n x-n y) X d (D 
Rth= I (nx + ny) /2 - nz}Xd (2) 
(n xtiSOMrtl'^tt'&jlffitt^OjaW^ n y tin x iHE^ci" 
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m i w^tt* * v * - - b 7 * ;v ^ s> & & m ** 1 kib 
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7^3-2 2©7->;Vift»$ti, ^lt)Vn-^7yV- f«7^f;H«tMA 

Js «fc tfflHfcJSt^ac* 8 3 - 2 2 co r v B tfTttt ( c ) Zffifc U nm*»=M 
LTTK5t"C5©H**«'*Re*»4 0-15 0 nmf*iilO*W^ttl©^<H 

•C5fe«l$^*R e^l 0 nmJSJIT. R t hrt ? 6 0 -2 5 0 nm^4|2^1*ttl 

Re =(nx-ny)Xd (D 
R-th= I (nx + ny) / 2 - nz|Xd (2) 

5£ (C) 2. 0^A + B^ 3. 0 
kf5?MT»* 3 - 2 2 o r v ;v^. •/ * 7 >f ti :/ n e * - ;v*-e* & £ t * 
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JS«>*v^ ON. OFFWfeffv^ ^fe.fc^RttMv^-rtt^tjSffl-e^S^ TN ( 
Twisted Nematic), IPS (In-Plane Switching) 
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tically Aligned). ECB (Electrically Contro 
lied Birefringence)®^ fc^*- K*«**S*L"0»*o 
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(omm it , * ;v area k»« $ *u o^^-^^ * < 

[0 0 0 8] 

^T«3telcJtLTT9Bt?56«StLSRe**4 0- 1 5 0 nmt^llO 

fl&*»<bfc*K nim^WLTTlB^a^^^R e 1 0 nmJJlT. R t h#6 0~2 5 

Re=(nx-ny)xd (1) 
Rth= I (nx + ny) /2 - n z } Xd (2) 
(n xl±m<omftfc&tt ZMMM-JjfaWJRtfi^ n y tin x t ii£i-£#lRlOlBrt4>®#r 

[0 0 0 9] 
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7 -t ^ £ «fc IF jBUWK^&tf* 3 - 2 2 O 7 v ^-CflMfc S *U ^of't^n-^TyV 
(C) **fcU pr^^LTTia^-e^^tL^R e^4 0- 1 5 0 nnT?*>&#l 

&mfr b**), ™^6twJt TiBT?5c*$ iM-* Rei«10n mJ^T\ Rth^6 0~2 
5 0 nm"e***2 0jfefft*tti^4< k %— M t **-r*»**a?i*«o 
Re= (nx-ny) Xd (1) 
Rth= I (nx + ny) /2 - nz| Xd (2) _ 

(n xtiS©Wrt^^*t*affi«l^^>®*T*N nylinx f&^ir ^^MWMifT 
n z {±a<^)J¥^ln]<^®ff^ d»i»«>JlE**^Ei-o ) 
5£ (C) 2. 0^A + B^3. 0 

[4] MW3~2 2©7->;vi^ ^y>f;vSJfett^°^^-^* 5 

£k&#mk-r& [3] vm&mmmmo 
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h%%WK^g.VX^h [1] ~ [7] O&H^J^Igo 
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•bJVn-X7^f-H^4«), KaWfttlORe#3nmm*4 [ll ~ [81 
[0 0 10] 

T?3fe*£i:j&*J: OSFt tv^o ra*ttJ «\ JB«f**««*fc 4 

$ <blwjSilf^<7)SiJ^S{i#SlJ^fB^ ? ^^|5&«9 . Rrm3teit^ A = 5 5 0 nmT'Oft^ 
&o tit. #W»!*fc*5V»-C\ rPT*3teJ t<±, 4 00nm-7 0 0 nmO:k^v\ 
$ «b KJaifr^fflO^&ftti^JfcfB&^fcV^ ►) . "0P8bteM<7) A = 5 5 0 nmWitt* 

[3193 ^IH:] 
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[0013] 

[^ H B a^^«] 

hik^t. m&&mmmt> fts,** (5-8) N &2:v?WLM s j t)\'ommKmm-£ 

^H^ft® 3 1 4 fc«*-fe>u 5~8fcOWi:ii, #2 10i 

i^l 2# s BEtt£*vCV>& 0 ifcfi-fe/Wi. ±HIiit5i:TiISit8fc, CfLfcfc: 

kT«fi*«il 4 li> ^o®.iR#2 fciftifctt 1 5 t -^m^U^ft % «t ? fcE*S*t 
[0 0 14] 

H2^ti»K, ^^1*3^^1 413\ Ijfell 0 3 £ilt»»f*«Wll 0 
1*3*0*1 0 5 fc*»&fc*o «*«tl*J:t^l 4tt> fllxtf. #V Tf-;VT;V3-;V7^ 

©IIt:Wl 0 lisitfl 0 5^iU«t^t«^. »»<&lfcfci±. - 
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mi 0 l&Xtfl 0 5©lfflil 0 2 4540*1 0 6fc, 0 3 (D^WM 1 0 4 

WOMfrttfoJ* fr&frb**). ~5SWblZttLXR eri s 4 0- 1 5 0 nmt*4o — ^ 
% # 2 O^H^rttJi 1 0 454^1 2 14, ft^WK^OJBW^JfcfrtefcWF^ R^*™ 
k^^fe* 1 )- nTftWLtRe^l 0 nmftTt, J^oR t h7& ? 6 0 -2 5 0 n 

m-e*>*o £^e>o***^rtt»3, 10434^1214. fca-t>i/s>Wft*fe**?H t> 
«*«n***A'ffl*«5fcoB^ »2©*«*iMiio*iin 2^. irwiiooj 

^^^2^)^^tt®^ $ AtL#^o^m^;t^oT^ 4v^t> ^14540^20 
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*> 4 < . «*« 1 1 -4Mb L t?«Ai£7FffeRrt fc»*&tr 

f±. W3l#7'f^^f.S:4^ #UxJ4\ llOjfcfl^tti^ R3fe 
mo-^<^ffiiJ^mm^LT^fflLT^4<. jSHtiMHBL fiWi^l^f^ 

^2oiis^14^ 1 2 Kov>T*>|iWC-ab*K 4 t — fltftLfc— 

*&*v*r) anftHR. r*r* a«ttRR (tit^) *io , »2o** 
i^m^wLm^wt. _tfB*«^R5fe$tL-f. io«tt^v>TUv». 03*. 

£R<J!>R*fcTtt, «ft#tt«£fflfcl4fcBfiLfc<D* , ?4<x &«fs*^WW&&vj {4^,11, 
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WL&^^wimmKm&z.t buim-ebZo zt>K, immm~> axntR 

10 0 19) 
[0 0 2 01 

[v A^e- KiMk-fe/i'] 

#3&9§fci3V*t\ ijtJi-feA/ttVA*- KT?*£oa*»2 t^o VA^-KO$ H UMi 

*o fl*-*^ An = 0. 08 13. ^<tO f Ae=-4. 6lW H W^ffiK 
^(Dm&l-ftfaZTFlryj Is? 9, v^v9>-S)f-;v>^«8 9° «>ifc H Hr/i'*fl2SM-* - t 
#tl4o f£IIJfOff£ dJi3. 5 ^mejK^i-Si i^SS. ifcM^ff $ 

dt, ®«f$I*ttA n tOfA n dO^I $i:<t lj et^i^^WtSo 

iftA*«>*Sdl±0. 2-0. 5//mO|Slt'*40WH 

[0 0 2 11 , 

[0 0 2 2] 
[0 0 2 3] 

° <DW.$iX~$>2>&. ^J6^?)l^tt9 0 o J; <&&o c©2o©SHofc*K 

[0 0 2 4] 
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o Mx-&, k>w ^ova^- Kojftft-t/i/'cti^ -ooiftft^ m#ep3ra 

i-ZKtt, t»:^V^ l>£l£ttfc<9> H.%.1]fa*$Lx.tzK) i mR®mzUt) 
[0 0 2 5] 

4fcElfi|$MMO«tt«#-ett. ^ B B H ^T-^S^to-ibv^ W.:i{)/-v'J-^7 7^ 
[0 0 2 6] 

[0 0 2 7] 

Jttlt, R|g« H H H tt^%^^^i>^2<7)^^1±^t^a^^^-^^> & 
[0 0 2 8] 

*mMK&^X, il03»**ffi|Olfl V^-r*-->3 V (Re) A ? 40-150 
nmT?*lK |2(7)*fIMlORelil 0 nm£TF. R t hd*6 0-2 5 0 nmJ^T 

t, Re^3 0~2 0 0 amtibl), R t h 6 0 ~ 5 0 0 n mX$>& LV* 0 £ 

Re^iVRthtt, i30i5©JaTO^fcJ:oTj&l|$*L&o 
Re=(nx-ny)Xd (1) 
Rth= I (nx + ny) /2 - nz|Xd (2) 
5*;»K n x«JB<OlBrt^*»t4affi«l^|fiJO®*fsps n y it n x t U^^^Mn 

(omisx^. n zitmvmfrjj&wffiVr^ d\tm<ow^^ 0 

[0 0 2 9] 

[* 1 ©ftSNfcfirtt*] 

Mt:fflv^$l«l^tti«R e(i40~l 50 nmt?ab *K L < fi5 0 
12 0 nmT*&& 0 

fv:{±2a«m±^lf hft%> 0 + #V h***^ f'Ji^f^l^ 
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J&7>{±. 1-99 j e;i'%^l jttv^ i W ? lf I Lv^o 

^^nfflv^^ij 77-*-^- b^s^M^ a^#f^o 0/2 6 7 0 s-^^ism 

[0 0 3 01 
[0 0 3 1] 

<7)f£ i5fe^^^14^^ffiv^-b;H3-7>Tvl^- Hi, •fe^n-T.OTfc^^^^fi^JS^ 
TIEsS (C) £$!J£.-f ^-b^tf-XT^- h-e*>^o 
5$ (C) 2. 0 A + B=s 3 . 0 

{iT-b-f-^^gmjS. * £B«5$tM : ?-lfc3~2 2^>Tv;V^OttmjS-e*^.o 
[0 0 3 2] 

^^7y^ta *)x^f MkL^tM (#W-) -e&£o 7v;v®3&Kii> 2i& 
, Sfi^i^etO-etiWoi/^, ^;VD-x^xXrMtttv^i^ (10 0% 

J:RiF^t3-2 2^7v;V*Ki&»jgBO|&#nJi, L< Ji 2 . 2-2. 86 
t*^ #i:^it<li2. 4 0-2. 8 0T-&&O SMBti 1 . 5 0J^±> t 

Ktti. 7 a±wfSLv^„ $^^»m*B(±, ^o2 8%m±^6^7jcm«^^s-e 

£ L < . i L < (i 3 0 %J^±& *) > 3 1 <b Klff^ L < . #fcl± 

MAfcBWtfO^O. 75a±©^«^»iL<, i *) #3: L < fi 0 . 80^ #^ 
0£L<tiO. 8 5J^±-C*-2>o iiit)0-b^n-7x7vV- h Ci 

ti, ASTMOD-8 17-91 Km CT^Jfef & £ 1 # & o 
[0 0 3 3] 

*HWi:fflv^-fe;i/a-^7yl^-K^ ^lc3 -2 2©7y;vittft$^v^ 

- 9 OT->;V^-eg^$tLTV^O^$ <=>K$? * Lv> 0 R*^c3 -2 2©7yJViat 
5i. MMt^7 , ;;v*'eU<> #KI&5e£*l&v* 0 ^-fW^i. #)xJi-b;vn-;* 

7 ;v 3=- ;v # ^.x.;*. t ;K 7 frtr — ;v * ^4?.=. ;v je.^ x ;v£> & v> fi^#^7J 
;yji^-r;v> ^#^7;v^^7j;vK-^-^^x;v5St *) . -tti^rtiZ h KW&^ftfr 
MtLTV^tUv^o ZLtihOffit Lv>7~>^^i: LTti, 7"nt:tx;V, 7** y ^ /!/ 
, ^y^y-OW A^ty-fA', TiJ^A)V, S << YVTitS 

■i t" h 7f*; -OK aH7*^^ >K J <OW i s o - 7* y -f ;K 

/--OK K•7 ^ 7>yw;v^ ^- i7 ^ t-'tj / -f ;^^ t -T^y^K ^>yM;k 
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[0 0 3 4] 

0 ■fe;Vn-^7Vl'- b^i^WftHII^ *ffl#> **Hfc^l 8 0-19 0 
K 1 9 6 8^) Hiam^tLTV^o ft*W3ar-frjft*ifctt, a^^BMS* 1 * 

fr\ 15453. 0 0) Sr^jft-T&o ±15* -HRfc#*fcfc LTtf)!^ 

wlkiz. nftirzikWd 5 0~9 0Tcc«o^t(:j;HHi:«u mm 

[0 0 3 5] 

nnmzi tit, * , v7-i^©5 5if%B«± ®jL<ii7oit%ja±, §e>^» 

t L < (i 8 0 K»%JJLt) **l*-rSo 

«It^t^9 0®I%KU:^ 0. 5-5mm^m^^fHv\ 4 
fc, f it^S?© 5 0 «i%^±)5 ? 1 - 4 mm*f ^ - Lv^ D -fcJV 

t<(±2 0 0~7 0 0> £ *) L < 250-550. ?2.KUZ L < tt 250-400 
L 2 5 0-3 5 0T?^^>„ ¥*&m^ffiti. 3=ffl<bO 

SHMfiftft (^BaJfP*. 3r»3r:fe. *18**lt, 1 0 5-1 2 01, 1 

9 6 2^) tcJ: 0«!5fe-C&*o Si:#i¥9 -9 5 5 3 8-^&#fc#*fflfc!B*3frTV>a 

[0 0 3 6] 

H±. if O^ii t«M L -b ;v n - ^ 7 v V - > ^ e fi^ «^ t S i i: t: i *) 

ftzztafi-eszo &ttmfr<ofe&i±. *)vu-xr*sv- YZMm%mmmmr*m& 
m:rjs # &t & mmnmm * > -*;vn-*i o ottcMuo. 5-2 5«t 

n-X7yW-K0^li2Si%ftTf*5ifc!WSL<, §?>j:»4L<lilI 
1%^!^^ #Kli0. 7 Il%^T©t*$*tt ^ d - ^ 7 y V - > 
Lv\> Hftfc, -fe;va-7 7y V- Hi. LrSs 2 . 5~5«fi%^^ttT 
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(<2r^#-^ 2001-1745, 2 0 0 1^31150 |&ff . HW18^) K 
[0 0 3 7] 

. jjSiwjfe^H^rttSoBlfffc LTt±, Re #4 0-150 n m-0**LWr#fc:»IIRtt&v> 
tf*> if JHHfc «3iB$<0fl5l >9 «V\B £ fc, 20-200^ m L < , 40/«m 

-15 0// m75 ? «t Lv> 0 
[0 0 3 8] 
[* 2 

e#10n mttT, Rth^6 0-2 5 0 n mt**. #5&9i<*>£ 2 Oft^H^ttJf t L 

*y*r-7'f ^AiBcitLT^nw^* 3 ? (o-iosoii 

Destrade et al. , Mol. Crysr. Liq. Cryst. , vol 
.71, page 111(1981); B*it¥<&M, No. 22, I 

Soft*, *5*, *10t*2» (1 9 9 4) JB. Kohne et al. , An 

gew. Chem. Soc. Chem. C o mm. , page 1794 (1985) ; 

J.Zhang et al., J. Am. Chem. Soc, vol. 116, pa 

ge 2655 (199 4)) fcSB«t$*LTv>* 0 
, #§B¥8 -2 7 2 8 4#<2r#t-I5m^*><5>o 
[0 0 3 9] 

isjfiU^, BP*., I^tt*^ ^» RittittIM (i> TIB— (III) X~m*> 
-«s* (III) 

D (-L-P) a 

-12 O^grC&& 0 
[0 0 4 0] 

«rs* din fon«R37 (d) , -#oat«3fe (D ^j;^*^* (p) © 

#3 Lv^fMfcWi, W?ti, f&m 2001-483 7 -5§-&$U~lB«<a (D 1) ~ (D 1 
5), (Ll)~(L2 5), (P 1) - (P 1 8) -C*"), H&*RK|B«^rt#*»* 

[0 0 4 1] 

fj^i^) #o° ~io° <D&mi*i-e$>2>z &o n«^«tJittfl:^-w*^* 
E|6j$*t& J:v> 0 0M>EfiioJ!*fr-e4* ¥*^M&t±0° -2 0° ^ii^lt 

[0 0 4 2] 

[ mskteiteib <o eiwh <r> m felt] 
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H#^2 3 6 7 6 6 1^ W12 3 6 7 6 7 0^4^*15*0 > T v n >J- ( 
*mm ! f2 4 4 8 8 2 8^-B^#fam) ^ « - Rft**ift*t«l7->n>f (* 
H#l* 2 7 2 2 5 1 2^»#!B«fe) . #^^r^ >flS«* (*H««Mfr3 0 4 6 1 2 7f, 
|W)2 9 5 1 7 5 8t0^il»I2t) . h 'J 7'J 5 TZ-^'f p -7 5 V 

y 3_-)VrY>b<D®.*&fr*t (#B*m3 5 4 9 3 6 7 ^8J*H»lBtt) > 7?U'»i 
itf7xty>M (#HBB6 0- 1 0 5 6 6 7-t<&#> ^BEMJM 2 3 9 8 5 0*9i 
SBTOtt) J3*ir**^S>7y-Mt#W (*S#Jfr4 2 1 2 9 7 0#W«B*bB«) 

< , 0 . 5-5 fc*** K#* tv^o ^ B H tt^Ol^©^fe^M*f 

ti % fM^fflv^^i: Lv^o Mx^;v^-li, 20mJ/cm 2 ~50J/c 

m 2 -tri^»Clfc L<. 1 0 0-8 0 0 m J / c m 2 -e&& £ hifi* h Lv\, ft 

N 0. l~10^m^4i»iU, 0. 5~5//m "CfcS <bfc#* Lv> 

o 

[0 0 4 4] 

ifcUli, tii»mU)8v»6W, **W*©«fctt* 75 K («, N, N — 

j&«#**t&o 7;^^7 0^i^b«iLw 0 _-«SEU:©*r« 

[0 0 4 5] 

(lbi) \zt.zmmc>&m »^'J 3 ^ 5M-**-rf 

ji^CU, #|8 2002-6242 7^«Lt=fB*0^tt*'J t*x;V7;V3-;K #13 
2002-9883 6 -?f-&#KfBm07 * V >M**3#y *^~> »W2 002-2680 

esfMciei^'H^K *'-;75 7^giwt<ffiv^i}:^is 0 v-ftt 
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*»jfc+*BfflII*JBv*4£fc#J:G#4L<, **&EfiR* LTti#H¥ 9 - 1 5 2 

-mk*- >itmm<o&Mt# w-frbtkij* 3 * 

12 0 0 2- 1 3 1 54 8^-&»HlB3|ftW®#^*fflv^ ZtWIfrt L < > lift 
«ftfttt 8 L-S\ ^fc < *> Jra**«9lfiUWR ^ a k * ) Kio "C^K 

[0 0 4 9] 

W»l/^-f->3 ^tt- 0flx.t*6 3 2.8 nmfcj3V*Tl 0 nm&Ttf**?* 

ea^t> (*) ») . arton (jsr (*) ft) ©*}fc#';*w-f 

tKfflv^^So *<0flU fliRWH^S- 1 1 0 4 0 2^iXli#l¥l 1-2 9 
3 1 1 6 t&fttEHS^v^i ^ ft^BJfttmB^Wtf S 

thfE# 2 0 0 4 - 3 0 3 6 7 6 6 
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[0 0 5 1 ] ^ , 

[0 0 5 3] 

y v yttKH LC2-5618f) H«LLtf>«ifB - Lv> 0 
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